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CHAPTER 1 
 
 
 
 
INTRODUCTION 
 
 
 
 
1.1 Research background 
 
 
Marine oil pollutions have negative impact on the marine environment and 
have significantly adverse effects on fisheries, tourism, and costal industries and 
sometimes are used as weapon such as made by Israel against Lebanon in 1982 and 
the second Arab Gulf War between Iraq and the allied forces led by the U.S 
(Muhanna, 2006).  The direct impact of oil spills can cause damage to fishing and 
aquaculture resources by physical contamination and toxic effects. Also, it disrupts 
the maritime and coastal business activities.  The nature and extent of the impact of 
oil spill on seafood production depends on the characteristics of the spilled oil, the 
circumstances of the incident and the type of fishing activity or businesses in the 
affected (IOTPF, statistic, 2009).  Also shoreline industries are directly affected 
because of extension of heavy oil along the coastline such as the 1978 Amoco Cadiz 
spill, the loss of 220 thousand metric tons of crude oil and bunker fuel polluted some 
240 miles of the Brittany coast (Grigalunas, et al, 1986).  In addition, the coastal 
population communities may affected be as described by White and Molly (2003) in 
the first 1.5 years after 1986 spill, and contrast their findings with earlier works 
regarding the effects of oil on tropical community. 
 
 
Usually, oil pollution is caused by ships, offshore units, seaports, pipelines 
and oil handling facilities.  There are Information gathered from published sources 
such as shipping press, vessel owners and their insurers and other specialized 
publications which says that the large spills are often resulting from collisions, 
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groundings, structural damage, fires and explosions, whereas the majority of 
individual reports relate only to small operational spillages (ITOPF, 2004).  In the 
event of oil pollution incident, predicting the oil slick trajectory and oil fate will lead 
to prompt an effective oil pollution control strategies to mitigate or minimize the 
damages resulting from such incidences on environment and socio-economic 
activities. 
 
 
The prediction of oil slick trajectory depends upon the seawater current and 
wind directions and speeds with assistance of transmission technology to confirm the 
trace of predicted trajectory.  Whereas the oil behavior is affected by a number of 
physical and chemical characteristics, climate and the sea conditions which lead to 
spreading, dispersion, evaporation and emulsification. The prediction should be 
verified by air and/or sea reconnaissance to deploy and control the operation at sea, 
for timely protection of sites along threatened coastlines and the preparation of 
resources for shoreline clean-up. 
 
 
Employing the contingency plan to combat the oil pollution and choosing the 
suitable strategy for each place requires good background information about the 
sensitivity of attacked shoreline environmentally and economically.  After that, 
employing the righteous equipments and techniques, which are available for 
recovery, dispersion and clean-up should be properly implemented to reach the net of 
environmental and economical benefit (NEEB).  
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1.2 Problem statement 
 
 
Marine oil pollution has negative impact on the environment and socio-
economic activities for short and long terms, and the major spill is considered as a 
disaster because of its destructive effects.  The effects of an oil spill on the 
environment and socio-economic activities and the effectiveness of cleanup and 
control vary significantly with the type of oil spilled. As happened in 1978, the 
incident of Amco Cadiz oil spill where 220 thousand metric tonnes of crude oil and 
bunker fuel extend along 240 miles of the Brittany coast. Resulted a negative impact 
on the environment and the coastal population communities at least in the first 1.5 
year (White and Molly, 2003).  
 
 
The severity of the effects of an oil spill on the natural resources and socio-
economic depends on many factors.  These factors include the type and amount of oil 
and its behavior once spilled into seawater, the physical characteristics of the 
affected area, weather conditions and seasonal time of year, which affect on the oil 
fate and slick trajectory, the type and effectiveness of response operations and the 
biological characteristics of the area (Fingas, M., 2000). Oil pollution control 
strategies need to be developed for each oil fate and slick trajectory scenario. Since 
each scenario is unique and independent, simulation method is preferred. 
 
 
The simulation of oil pollution incident in the south west of Johor state in 
Malaysia is used. Software simulations and mathematical relationships are used to 
predict the oil fate and slick trajectory. Based on the predictions, the combating 
strategies are chosen according to the sensitivity of the shorelines which may be 
affected and the capability of in-hand combating equipment. The suitable response 
operations lead to minimizing the long and short-term impacts on the environment 
and economical activities in this area.  
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1.3 Objectives  
 
 
Study all of the circumstances of oil pollution response operations.  The right 
way to make combating operation effective, it must be based on a scientific 
background to reach the optimum response level.  The scientific background consists 
of knowing how the oil spill affects the environmental and economical resources.   
To avoid or mitigate the harshness of oil spill incident, there are some technical 
procedures that should be followed.  The procedures include to where the oil slick is 
moving because of the forces of wind and sea current, what is happening to the 
physical and chemical characteristics of the spilled oil, what is the nature of coast 
lines and how the in-hand equipments could be employed effectively.  The objectives 
of this research are as: 
 
 
i. Predict the oil pollutants fate 
 
ii. Predict the oil slick trajectory 
 
iii. Identify the types of shorelines which may be affected and their 
characteristics 
 
iv. Establish a matrix of equipments and the useful techniques 
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1.4 Scope of Project 
 
 
This project covers the following: 
 
i. Variables for the research have been strategically limited to common 
variables used to define oil fate and oil trajectory. These are spreading, 
evaporation, dispersion, viscosity and emulsification. Variables not 
commonly used in the real world such as dissolution, photo-oxidation, 
biodegradation and sedimentation here are not included.  
 
ii. For data analysis and simulation of trajectory, currently available 
mathematical formulas and software have been used. For example, software 
by OSTC for calculation of slick trajectory has been used and ADIOS2 has 
been used to predict the weathering processes.    
 
iii. The model has been designed to be applicable for the development of the oil 
pollution combating strategies of typical weather conditions.  
 
 
 
 
1.5 Organization of the research 
 
 
This research is organized into six chapters: 
 
i. Chapter one gives introduction, shows the importance of this research and 
discusses a general overview of research activities 
 
ii. Chapter two reviews the main areas of oil pollution control which are related 
to this research 
 
6 
 
iii. Chapter three explains the methods which will be used to achieve the 
objectives of this research 
 
iv. Chapter four consists of the results which are gotten from this research 
 
v. Chapter five contains the discussion on the results 
 
vi. Chapter six includes the conclusion of this research and the suggested future 
works  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
